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Objective: To determine if health literacy is associated with
knowledge of colorectal cancer (CRC) and CRC screening
tests, with perceived benefits and barriers to CRC screening,
with perceived risk of CRC, with reported self-efficacy for
completing CRC screening and with receipt of CRC tests.

Methods: A convenience sample of 99 subjects completed
a health literacy assessment, the Rapid Estimate of Adult Lit-
eracy in Medicine (REALM) and a structured interview.
Results: Limited or inadequate health literacy was signifi-
cantly associated with less knowledge about CRC and CRC
screening and with more reported barriers to completing
fecal occult blood testing (FOBT) and colonoscopy in mul-
tivariate analysis. Health literacy was not associated with
perceived benefits or reported self-efficacy for completing
FOBT or colonoscopy, with perceived risk of developing CRC
or with completing CRC tests. However, our small sample size
limited our power to detect differences.
Conclusions: Patients with limited health literacy have less
knowledge about CRC and CRC screening and report more
barriers to completing FOBT and colonoscopy. Interven-
tions to improve CRC screening should consider the health
literacy of patients, especially when addressing barriers to
screening. Future studies are needed to better define the
role of health literacy in CRC screening.
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INTRODUCTION
C olorectal cancer (CRC) is the third most com-

mon cause of cancer and the second leading
cause of cancer death among men and women.'

Fortunately, screening for CRC has been demonstrated
in multiple studies to significantly reduce morbidity
and mortality. Thus, CRC screening is recommended by
the American Cancer Society, the U.S. Preventive Task
Force and the U.S. Multisociety Task Force on Colorec-
tal Cancer.2`4 Five potential CRC screening strategies
are recommended for average-risk individuals aged
.50 years: 1) annual fecal occult blood testing (FOBT),
2) flexible sigmoidoscopy every five years, 3) annual
FOBT plus flexible sigmoidoscopy every five years, (4)
double-contrast barium enema every five years, or 5)
colonoscopy every 10 years.24 Despite these recommen-
dations, many people do not undergo CRC testing. For
example, the 2004 Behavioral Risk Factor Surveillance
System (BRFSS) survey found that among respondents
aged .50 years, only 57.3% had complete CRC testing
according to guideline recommendations.5

Several studies have explored factors related to the
use of specific CRC tests,6'0 and a few studies have ex-
amined factors related to getting tested for CRC in gen-
eral.6"0-'2 Knowledge about cancer, perceived suscepti-
bility and health-promoting behavior such as regular
medical check-ups have been found to be positively cor-
related with CRC screening adherence in some studies.9
A health provider's recommendation also has a positive
influence on completion ofCRC testing.6'3

Patients with less education and low income are less
likely to be screened for CRC.'4"'5 Limited literacy skills,
which are common among this patient population, may
be an important factor that influences CRC screening
behavior. Health literacy is defined as "the capacity of
an individual to obtain, interpret, and understand ba-
sic health information and services and the competence
to use such information and services in ways which are
health enhancing".'6 More than 90 million Americans
have poor literacy skills, and studies have suggested that
low health literacy can be associated with less knowl-
edge about cancer screening in general, less screening
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participation and worse clinical outcomes.'7"9 Little is
known about how health literacy affects knowledge, atti-
tudes and behaviors regarding CRC testing. A few cross-
sectional studies have shown that low health literacy may
be associated with worse knowledge2022 and lower can-
cer risk perception,202' but results have been conflicting.
No previous study has examined in depth how health lit-
eracy may correlate with perceived risk, perceived ben-
efits and barriers and self-efficacy for CRC testing. In
this study, using a conceptual framework based on the
PRECEDE-PROCEED Model (PPM)23 and the Health
Belief Model (HBM),24 we hypothesized that low health
literacy would be associated with low knowledge, nega-
tive attitudes and beliefs and low reported self-efficacy
for CRC testing and with low receipt ofCRC tests.

METHODS

Participants
Subjects for the study were recruited from a com-

munity health clinic in Nashville, TN from September
2004 to June 2005. The community health clinic is lo-
cated in a medically underserved community adjacent
to a public housing project, and the clinic provides ac-
cessible and affordable healthcare to a wide range of pa-
tients with a special focus on vulnerable populations. To
be eligible for this study, a subject had to be .50 years
of age, receive primary care services at the community
clinic, be English-speaking, and have either TennCare
(Tennessee's Medicaid program) or Medicare insurance
coverage. Because both TennCare and Medicare reim-
burse for CRC screening tests, including colonoscopy,

Table 1. Demographic characteristics of study participants

Total Sample Limited Health Adequate Health
(N=99) Literacy (N=29) Literacy (N=70) P Value

Mean Age (SD) 59.5 (7.8) 60 (8.8) 60 (7.5) 0.99

Sex, %
Male 44 45 60
Female 56 55 40 0.17

Race, %
White 66 48 73
Black or African American 32 52 24
American Indian/Alaskan native 1 0 1
Asian 1 0 1 0.03

Hispanic Ethnicity, % 1 0 1 1.0
Marital Status, %
Married 22 31 19
Divorced 36 34 37
Widowed 16 14 17
Single and never married 18 17 19
Not married and living with partner 3 0 4
Separated 4 3 4 0.82

Income, %
5$15K 65 79 59
>$15-$30K 19 14 21
>$30-$50K 9 3 11
>$50-$75K 2 0 3
>$75-$100K 0 0 0
>$100-$150K 1 0 1
2$150K 0 0 0
Don't know/refused 4 3 4 0.56

Insurance, %
TennCare 56 34 64
Medicare 11 14 10
Both 32 52 24
Refused 1 0 1 0.02

Education, Highest Completed, %
<8th grade 14 38 4
9th-12th grade 44 48 43
>12th grade 41 14 53 <0.001

1106 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 99, NO. 10, OCTOBER 2007



HFAITH ITFRACY AND CCOLOpFCTAi CANCFP SCRPFFNING(

we elected to limit participation by type of insurance
coverage in order to eliminate insurance status as a bar-
rier. This study was approved by the Vanderbilt institu-
tional review board.
A convenience sample was recruited in one of three

ways: 1) signing an interest form after reading a pam-
phlet describing the study in the clinic waiting room,
2) signing an interest form after being told about the
study by their primary care provider, or 3) contacting
study staff after receiving an informational pamphlet in
the mail. Interested participants were given a description
of the research project by study staff, had their eligibil-
ity confirmed, and informed consent was obtained. Of
the 158 eligible subjects who indicated interest in par-
ticipating, 99 (63%) completed both the Rapid Estimate
of Adult Literacy in Medicine (REALM) and the struc-
tured interview. Patient subjects completing the struc-
tured interview received $10.

Instruments
Enrolled participants completed the interview in per-

son or over the telephone. Each participant completed
a health literacy assessment using the REALM.2526 The
REALM is a well-validated measure of health literacy
that is highly correlated with other standardized tests of
word recognition, reading comprehension and literacy,
including the Peabody Individual Achievement Test-Re-
vised (PIAT-R), the Wide Range Achievement Test-Re-

vised (WRAT-R) and the Slosson Oral Reading Test-Re-
vised (SORT-R).25'26 The structured interview was read to
each participant by study staff. The structured interview
included items that assessed demographic characteris-
tics (e.g., age, marital status, income, education), can-
cer screening behavior history, CRC knowledge (risk,
screening, causes, treatment, cure), perceived risk of
CRC, perceived benefits and barriers to and reported
self-efficacy for screening with FOBT and colonoscopy.
Benefits and barriers to and self-efficacy for screening
with flexible sigmoidoscopy was not assessed because,
when queried prior to the start of this study, the com-
munity health clinic providers stated they preferentially
referred their TennCare and Medicare patients for colo-
noscopy over flexible sigmoidoscopy.

Subjects were asked if they had "ever done a stool
blood test at home and mailed the card back to your doc-
tor's office or lab" and if they had "ever had a colonos-
copy" or "flexible sigmoidoscopy" and how long ago
their last test(s) was. These questions were previously
used and validated.27 Definitions of a stool blood test,
colonoscopy and flexible sigmoidoscopy were provided
to all participants. Questions regarding CRC screening
with barium enema, an acceptable form of screening,
were not asked, as patients from this particular clinic
were not routinely referred for this procedure.

Questions regarding knowledge, benefits and barriers,
perceived risk and self-efficacy were based on the con-

Table 2. Reported knowledge, benefits, barriers and self-efficacy for colorectal cancer testing by literacy
status

Limited Health Literacy, % Adequate Health Literacy, %
Correct or Item Mean (SD) Correct or Item Mean (SD) P Value, P Value,
(n=29) (n=70) Unadjusted Adjusted*

CRC Knowledge** 64% (0.18) 75% (0.19) 0.008 0.24
Benefitst
FOBT0 3.83 (0.56) 3.90 (0.48) 0.52 0.92
Colonoscopy§ 3.93 (0.52) 3.96 (0.47) 0.77 0.66
Barrierst
FOBTI 2.67 (0.68) 2.12 (0.46) <0.001 <0.001
Colonoscopy# 2.58 (0.68) 2.24 (0.41) 0.003 0.009
Self-Efficacyt
FOBTI 3.87 (0.41) 3.93 (0.34) 0.45 0.44
Colonoscopy2 3.92 (0.39) 3.99 (0.32) 0.34 0.52
CRC: colorectal cancer; FOBT: fecal occult blood testing; * Adjusted for age, sex, race, insurance status and literacy status; ** There were
15 knowledge questions, including statements about family history rsk, dietary risks, CRC symptoms, CRC tests, screening recommendations,
and detection and treatment of CRC. Respondents answered true or false; t Individual benefit, barrier and self-efficacy statements were
on a Likert scale with 1 =strongly disagree, 2=disagree, 3=neutral or don't know; 4=agree, and 5=strongly agree; t FOBT benefit statements
included beliefs that 1) benefits outweigh any difficulty, 2) FOBT helps find CRC eariy, 3) FOBT decreases chances of dying from CRC, 4)
FOBT will cause less worry, and 5) treatment may not be as bad if CRC found early; § Colonoscopy benefit statements included beliefs
that colonoscopy 1) helps find CRC early, 2) decreases chances of dying from CRC, and 3) will cause less worry; ¶ FOBT barrier included
statements 1) not understanding what to do, 2) finding it embarrassing, 3) too time consuming, 4) fear of finding something wrong, 5) fear
of pain, 6) cost concerns, 7) not having any problems or symptoms, and 8) transportation problems; # Colonoscopy barrier statements
included 1) not understanding what will be done, 2) finding test embarrassing, 3) too time consuming, 4) fear of finding something wrong, 5)
fear of pain, 6) having to follow a special diet and taking laxative, 7) cost concerns, 8) not having any problems or symptoms, 9) possibility
of bleeding or colon tearing, and 10) transportation problems; 1: The eight FOBT self-efficacy statements queried a respondent's perception
of their ability to obtain and complete FOBT; 2: The 13 colonoscopy self-efficacy statements queried a respondent's perception of their
ability to schedule a colonoscopy, complete the preparation for colonoscopy and overcome any concerns about the test.
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ceptual framework for this current study derived from
the PPM23 and the HBM.24 The PPM suggests that predis-
posing and enabling factors influence behavioral change.
Examples of predisposing factors are demographic vari-
ables, knowledge and beliefs, whereas examples of en-
abling factors include access to healthcare and recom-
mendations from health care providers. The HBM as
applied to cancer screening postulates that for individuals
to undergo screening, they must believe: 1) they are sus-
ceptible to developing cancer, 2) that developing cancer is
serious and would impact their well-being, 3) that screen-
ing would prevent them from developing cancer, and 4)
they can complete cancer screening (self-efficacy).

Subscales for knowledge, benefits, barriers and self-
efficacy used in this study were previously developed
and validated.27'28 Cronbach's alphas for subscales in this
study were 0.76 for the knowledge scale, 0.67 for the
FOBT benefits scale, 0.82 for the FOBT barriers scale,
0.65 for the colonoscopy benefits scale, 0.82 for the
colonoscopy barriers scale, 0.85 for the FOBT self-ef-
ficacy scale and 0.89 for the colonoscopy self-efficacy
scale. The knowledge subscale included 15 statements
regarding family history risk, dietary risks, CRC symp-
toms, CRC tests, screening recommendations, and de-
tection and treatment of CRC. Participants were asked
to determine if the knowledge statements were true or
false. There were five statements concerning the benefits
of FOBT (belief that benefits outweigh any difficulty,
helps find CRC early, decreases chance of dying from
CRC, causes less worry, treatment may not be as bad if
CRC found early) and eight statements regarding barri-
ers to FOBT (not understanding what to do, embarrass-
ing, time consuming, fear of finding something wrong,
fear of pain, cost concerns, not having any problems or
symptoms, transportation problems). There were three
statements about the benefits of colonoscopy (helps find
CRC early, decreases chances ofdying from CRC, causes
less worry) and 10 statements pertaining to barriers to
colonoscopy (not understanding what to do, embarrass-
ing, time consuming, fear of finding something wrong,
fear ofpain, having to follow special diet and take a lax-
ative, cost concerns, not having problems or symptoms,
possibility of bleeding or colon tearing, transportation
problems). The eight self-efficacy statements regarding
FOBT queried a respondent's perception of their ability
to obtain and complete FOBT; the 13 self-efficacy state-
ments regarding colonoscopy queried a respondent's
perception of their ability to schedule a colonoscopy,
complete the preparation for colonoscopy and overcome
any concerns about the test. Individual item responses
for benefit, barrier and self-efficacy statements were on
a five-point Likert scale ranging from 1=strongly dis-
agree to 5=strongly agree. There were four individual
perceived risk statements that asked participants to rate
their chances of getting CRC in the next 10 years and
compared to their peers.

Variables
Subjects were categorized as having limited health lit-

eracy (defined as <8th grade literacy level on the REALM;
REALM score of 0-60) or adequate health literacy (de-
fined as >9th grade literacy level on REALM; REALM
score of 61-66), which is consistent with current litera-
ture.29"3" The percent of answers to knowledge statements
correctly answered is reported, stratified by limited or ad-
equate health literacy status. Scale means with standard
deviations were calculated for benefits and barriers to and
self-efficacy for FOBT and colonoscopy, and results are
reported, stratified by health literacy status. Percentages of
participants responding positively to individual perceived
risk statements were determined and compared to neg-
ative and neutral responses. Percentages of participants,
stratified by health literacy status, who were "up to date"
for CRC testing are presented. "Up to date" for CRC test-
ing was defined as having completed an FOBT test in the
last year, a flexible sigmoidoscopy in the last five years
or having ever had a colonoscopy (time interval was not
asked for colonoscopy).

Statistical Analysis
All analyses were performed using SAS' version 9.1

(SAS Institute Inc., Cary, NC). Bivariate analyses of cat-
egorical sociodemographic variables (sex, race, marital
status, income, insurance and education) by health litera-
cy status (limited or adequate) were performed using Chi-
squared testing; t testing was used for the age variable. A
p value of<0.05 was used to indicate significance. T tests
were used to compare percents for knowledge and per-
ceived risk statements and to compare mean scores for the
benefits, barriers and self-efficacy scales.

Multivariate linear regression analyses were per-
formed to allow estimation of the impact of health
literacy on knowledge, benefits, barriers, reported
self-efficacy and perceived risk while controlling for so-
ciodemographic variables. Education was not included
in the multivariate analyses because education and the
REALM were highly correlated (correlation coefficient
0.6). We used logistic regression to estimate the effect
of health literacy on completion of CRC tests; odds ra-
tios and 95% confidence intervals were calculated. Ad-
ditionally, multivariate analyses were rerun in which the
REALM was included as a continuous measure. To cor-
rect for the non-normal distribution of the REALM in
these additional analyses, we used the log transforma-
tion ofthe REALM. Results obtained were compared to
results of original models (results not shown). General-
ly, results remained the same (<10% difference) except
where noted. Tests for interaction between model vari-
ables (health literacy with age, sex, race and insurance)
were performed by calculating the difference between
models with and without cross-product terms. No signif-
icant effect modification was found (results not shown).
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RESULTS
Demographics and REALM Scores

The demographic characteristics of the study popu-
lation are shown in Table 1. The average age of partic-
ipants was 59.5 years and 56% were female. By self-
identification, 66% were white and 32% were African
American. Sixty-five percent of subjects reported an an-
nual income of <$15,000. For insurance, 56% reported
having TennCare (Medicaid), 11% Medicare and 32%
reported having both. Fourteen percent had <8th grade
education.

The mean REALM score was 56.6 (SD 17.2, range
0-66). Overall, 29% of subjects had limited health litera-
cy (<8th-grade level). There were no significant differenc-
es between subjects who had limited health literacy and
those with adequate health literacy in mean age, gender,
marital status and income. There were differences by race
(p=0.03), insurance (p=0.02) and education (p<0.001).

Knowledge
Of the 15 knowledge statements, subjects with limit-

ed health literacy correctly answered 64%, compared to
75% in subjects with adequate health literacy (p=0.008).
In adjusted analyses, health literacy was not significant-
ly associated with knowledge about CRC and CRC
screening (p=0.24) (Table 2). However, health literacy
as a continuous measure was significantly associated
with knowledge in adjusted analysis (p=0.02). Age, sex,

race and insurance status were not significantly associ-
ated with knowledge.

Benefits and Barriers
Health literacy was not significantly associated with

reporting more benefits to completing either FOBT or
colonoscopy in adjusted analysis (Table 2). However,
female sex (adjusted p=0.01) was significantly asso-
ciated with reporting more benefits for FOBT but not
for colonoscopy. Limited health literacy was associated
with reporting more barriers to completing both FOBT
(p<0.001) and colonoscopy (p=0.009) in adjusted analy-
ses. Age, race and insurance status were not associated
with benefits or barriers to FOBT or colonoscopy.

Perceived Risk and Self-Efficacy
In adjusted analyses, there were no statistically sig-

nificant associations between health literacy and respon-
dents who believed they were likely to get CRC in the
next 10 years, who believed that they were likely to get
CRC in the next 10 years compared to others their own
age, who rated their chance of getting CRC highly or
who rated their chances of getting CRC as greater than
others their age (results not shown). In addition, there
was no association between health literacy and reported
self-efficacy for completion of either FOBT or colonos-
copy in adjusted analyses (Table 2). Age, sex, race and
insurance status were not significantly associated with
perceived risk or self-efficacy.

Table 3. Completion of colorectal cancer testing by literacy status

Reported OR, Unadjusted OR, Adjusted (95%
Percent (95% Cl) Cl)

Up-to-date CRC testingt 61.6 n/a n/a
Limited 51.7 0.56 (0.23-1.35) 0.67 (0.24-1.83)
Adequate 65.7 - -

Had FOBT in last year 12.1 n/a n/a
Limited 13.8 1.24 (0.34-4.49) 1.26 (0.30-5.31)
Adequate 11.4 -

Ever had FOBT 45.5 n/a n/a
Limited 34.5 0.53 (0.21-1.29) 0.74 (0.27-2.01)
Adequate 50.0 -

Ever had colonoscopy 52.5 n/a n/a
Limited 37.9 0.43 (0.18-1.05) 0.48 (0.18-1.32)
Adequate 58.6 - -

Had sigmoidoscopy in last five years 10.1 n/a n/a
Limited 6.9 0.57 (0.11-2.88) 0.41 (0.07-2.55)
Adequate 11.4 -

Ever had sigmoidoscopy 24.2 n/a n/a
Limited 17.0 0.56 (0.19-1.68) 0.65 (0.20-2.14)
Adequate 27.0 -

CRC: colorectal cancer; FOBT: fecal occult blood testing; * Adjusted for age, sex, race, insurance status and literacy status; t To be up
to date for CRC testing, a participant had to have: 1) FOBT in last year, 2) colonoscopy at any time, or 3) flexible sigmoidoscopy in the
last five years.
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Colorectal Cancer Screening
Behavior

Overall, 61% ofparticipants were up to date for CRC
testing, defined as having a FOBT in the last year, a flex-
ible sigmoidoscopy in the last five years or a colonosco-
py at any time (Table 3). Fewer participants with limited
health literacy (52%) were up to date for CRC testing
when compared to participants with adequate health
literacy (66%), but the difference was not statistically
significant (OR=0.67; 95% CI: 0.24-1.83). There were
also no statistically significant associations between
health literacy and the type of individual test completed
(FOBT, flexible sigmoidoscopy or colonoscopy) in ad-
justed analyses. Increasing age was significantly associ-
ated with having ever had a colonoscopy and being up
to date for CRC testing. Additionally, having Medicare
insurance was significantly associated with having ever
had a colonoscopy.

DISCUSSION
In our study, we found that limited health litera-

cy was associated with less knowledge about CRC and
CRC screening (REALM as a continuous measure). A
few published studies have examined the association be-
tween health literacy and cancer screening knowledge.
Two separate studies found that women with low health
literacy skills had less knowledge about breast and cer-
vical cancer screening and the use ofmammography and
Pap smears as cancer screening tests.32'33 For CRC, a fo-
cus group study reported that patients with low literacy
skills were familiar with but had little relevant knowl-
edge about CRC and CRC screening tests, and did not
understand the concept of cancer prevention by screen-
ing or the benefits or early detection.34 Three qualitative
studies examined the association of health literacy with
CRC screening knowledge. Two20'22 of the studies found
that health literacy was a significant predictor of knowl-
edge, similar to our study, whereas one did not.2'

Perceived susceptibility, benefits and barriers have
inconsistently been both positively and negatively asso-
ciated with adherence to CRC screening.9 In our study,
we found that limited health literacy was associated with
being more likely to perceive barriers but not benefits to
completing FOBT and colonoscopy. We did not find that
health literacy impacted whether or not our participants
believed they were more or less likely to develop CRC.
Similarly, Guerra and others reported that health literacy
was not a significant predictor ofCRC screening beliefs
or attitudes.21 In contrast, Dolan and others reported low
health literacy was associated with negative attitudes
about FOBT but not flexible sigmoidoscopy, and with a
belief in heightened susceptibility to CRC.20 In addition,
we did not find that health literacy status was associ-
ated with reported self-efficacy for completion of CRC
tests. To our knowledge, no other study has examined
this association.

Even though we found that limited health literacy
was associated with less knowledge and with report-
ing more barriers to completing CRC testing, we did not
find a statistically significant association between health
literacy and completion ofCRC testing, similar to other
studies that have examined this association.21'22 Howev-
er, the small sample size of our study and others21'22 lim-
its the power to examine this association and should be
investigated in larger populations before literacy is dis-
missed as a predictor ofCRC testing.

It is possible that having adequate health literacy by
itself may not sufficient for a patient to complete CRC
screening. The determinants ofCRC screening are like-
ly numerous and complex, with influences from the pa-
tient, the patient's family and community, the provid-
er, and the healthcare system. For example, increases
in screening mammography were due, in part, to large-
scale public education efforts over many years. Compa-
rable education programs about CRC and CRC screen-
ing are relatively more recent, and their impact may not
yet be fully realized. In addition, providers may fail to
adequately or appropriately discuss the importance of
CRC screening with their patients, and it may be that pa-
tients need this recommendation to complete screening.
In support of this, patients have reported the important
influence of physician recommendation on their receipt
ofCRC screening in several studies.6 1335-37

There are several limitations to our study. First,
its cross-sectional design did not allow us to ascertain
whether health literacy was causally associated with our
outcomes. It is possible that health literacy is simply a
marker for another factor such as preventive health-seek-
ing behavior and that we did not adequately address all
possible confounders. We relied on patient self-report for
completion ofCRC testing. In general, patients overesti-
mate their use ofCRC tests,38 which would limit the abil-
ity to discern differences in testing rates. In our study, we
did not ask about double-contrast barium enema (DCBE)
because, in our experience, very few of our patient pop-
ulation receive this type of CRC testing. However, if a
participant had received a DCBE and not one of the oth-
er tests, we would have misclassified that person as not
having received CRC testing. In addition, we asked about
ever having received colonoscopy and did not determine
if the test had been performed in the last 10 years, ac-
cording to the recommended interval between normal
tests. As a result, we likely overestimated the number of
participants who were up to date with CRC testing. The
reliability of the benefit subscales for FOBT and colo-
noscopy (alphas 0.67 and 0.65, respectively) were low-
er than the other subscales (alphas 0.76-0.89), and may
have contributed to the lack of association seen between
health literacy and perceived benefits. Patients who
chose to participate may not have been representative of
the general patient population, leading to selection bias.
In addition, although the REALM is a good measure of
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reading and interpretation, it does not capture numeracy,
the skill of understanding numbers (which is important
for measuring overall health literacy).3940

CONCLUSIONS
In our study, limited health literacy was associated

with less knowledge about CRC and CRC screening and
with reporting more barriers to completing FOBT and
colonoscopy, but was not associated with perceived ben-
efits or reported self-efficacy for completing FOBT or
colonoscopy, with perceived risk of developing CRC or
with completing CRC testing.

Health literacy may be an important factor influenc-
ing CRC screening knowledge, attitudes, beliefs and be-
havior, and further work needs to be done in this area.
CRC screening interventions that include procedures to
increase knowledge and decrease barriers should con-
sider the health literacy status of patients and should in-
clude strategies targeted towards patients with limited
health literacy. A recent review of websites containing
CRC information concluded that many sites were too
difficult for the average American adult to understand
and much too difficult for adults with limited health lit-
eracy.4' Another consideration is the availability of sev-
eral CRC testing options which requires patients to par-
ticipate in decision-making. One study reported that
lower education attainment, which often is seen with
low health literacy, was associated with a preference
by patients to have the physician make all CRC screen-
ing decisions.42 This finding has implications not only
in provider-patient communications about CRC screen-
ing but also for interventions designed to improve CRC
screening. Physicians and other healthcare providers
need to be educated about how to communicate CRC
screening information and improve decision-making in
patients with limited health literacy. Future studies are
needed to help better define the role of health literacy
in CRC screening and the role of specific interventions
designed to improve screening for patients with limited
health literacy.
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BIOSTATISTIC FACULTY
POSITIONS

The H. Lee Moffitt Cancer Center & Research Institute and
the University of South Florida are seeking to recruit faculty
members to join the Biostatistics Division in the Department
of Interdisciplinary Oncology within the College of Medicine,
which currently has five faculty and four staff
biostatisticians. The Moffitt Cancer Center is an NCI
designated comprehensive cancer center with a strong
commitment to excellence in basic, clinical, and population
sciences research.

Requirements include a Ph.D. in Biostatistics, Statistics or
other related discipline, relevant publications and experience
in cancer research, and expertise with appropriate statistical
packages. Preference is given to candidates who have
worked at other NCI-designated centers, particularly on
clinical trials, collaborative grant applications, or microarray
analyses. Excellent oral and written communication skills
are required. The positions are tenure track, open to
Assistant, Associate, Full Professors, and include very
competitive saiary, benefits, and incentives. The successfl
applicant will be a member ofthe Biostatistics Division, with
responsibilities that include collaboration and consultation
on the design and analysis of studies, participation on one of
two protocol review committees, and independent
methodological research. The positions at the level of
Associate/Professor require a minimum of five years
experience at the Assistant/Associate Professor level.

Please reference Position No. 12683. Send inqiiries and
current curriculum vitae to: Michael Schell, Ph.D., Professor
and Chief, Biostalistics Division, c/o Kathy Jordan, MBA,
Department of Interdisciplinary Oncology, H. Lee Moffitt
Cancer Center & Research Institute, 12902 Magnolia Drive,
Tampa, FL 33612-9497. Electronic CVs preferred to
KathleenJordan@moffitt.org. Positions are open until filled.
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